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A Letter of Dr. John Wallis to Sa- 
muel Pepys Efquire ^ relating to 
fome fuppofed Imperfeftions in an 
Organ- 

Mr. Harris an Organ-maker ( whom i nnd, by the little 
diicourfe I had with him, to be very well skilled in his 
profeffion ) was lately with me, as by direction from you, to 
ask ray opinion about perfecting an Organ^ in a point wherein 
he thinks it yet Imperreil. 

'Tis an honour you pleale to put upon me, to think my 
opinion confiderable in a thing wnerein I am ^o little acquaint- 
ed as that of an Organ. 

I do not pretend to be perfedlly acquainted with the Stru- 
£lure of an Organ, its ieveral Parrs, and the Incidens there< 
unto; Having never had Occafion and Opportunity to inform 
my lelf particularly therein. And, for the lame reafon, many 
of the Words, Phrafes, Forms of Speech, and Terms of Art, 
which are familiar to Organifts and Organ makers, are not fo 
tome. Which therefore I ftiall wave; ( For till we perfedlly 
underftand one anothers Language, it is not eafy to fpeak intel- 
ligibly;) and apply my felfdiredlly to what is particularly 
propofed. 

This ( I take it ) is evident ; That each Tipe in the Organ is 
intended to exprefs a diftindl Sound zt fuch a Titcb'^ That is, in 
Inch a determinate Degree o^ Gravity or Acutenefs ; or ( as it is 
now called ) Fktnefs or Sharpnefs. And the Relative or Com- 
parative Confideration of Two (or more ) fuch Sounds or De- 
grees of Flatnefi and Sharpnefs, is the ground of ( what we 
call ) Concord and "Dijcord^ that is, a Soft, or Harfh, coincidence. 
Now, concerning this, there were amongft the Ancient 
Greeks, Two (the moft confiderable ) SeBs of Muficmns : the 
jtrijloxenianSj and thcTythago^ians. 

They both agreed thus far ; That T>ia'teJ[aron and "Di^-pente^ 
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do together make-up T^ia-pafon ; that is ( as we now fpeak ) a 
Fourth and Fifth do together make an Eighth or OBave: And, 
the 2>ifference oithoik two (of a Fourth and Fifth ) they agreed 
to call a Tone ; which we now call a fVhok note. 

Such is that, ( in our prefent Mufick, ) of La Mi , ( or as it 
was wont to be calJed, Re Mi, ) For Lafajblla^ or Mifafol 
hj is a perfe6l Fourth : And Lafajolla mi^ or La tnifajol kj 
IS a perfedl Ffth : The 'Difference oi which, is La ml Which 
is, what the Greeks call, xht Y)iazeuBickTone\ which doth 
'Dis-jom two Fourths ( on each fide of it ; ) and, being added 
10 either of" them, doth make a Fifth, Which was, in their 
Mufick, that from Mefe to Taramefe ; that is in our Mufick^ 
from A to B : fuppofing Mi to Hand in Bfa b miy which is 
accounted itsiV^/^r^/pofition. 

Now, in order to this, Arijloxenus and his Followers, did 
take, that of a i^^r//6, as ^ Knovon Interval ^ by the judgenienc 
of the Ear; and, that of a ////y6, hkewile; And confequently, 
that of an OSiave^ as the Aggregate of both ; and that of a 
Tone^ as \h.t ^Difference of thole Two. 

And this of a Tone ( as a known Interval ) they took as a 
common Meafure^ by which they did ellimate other Intervals. 
And accordingly they accounted a Fourth to contain Ti^o Tones 
and an halfi a Fifth to contain Three Tones and an half and con- 
fequently an Eighth to contain Six Tones ^ or Five Tones and 
two Halftones, And it is very near the matter, though not ex- 
exa6liy io* 

And at this rate we commonly fpeak at this day ; fuppofing 
an O&ave to confifl oi Twelve Hemitonespi Half-notes. (Mean- 
ing thereby, fomewhat near fo many half-notes:) But, when 
we would fpeak more Nicely, we do not take thofe fuppofed 
Half-notes to be exaitly Equal^ or each of them juft the Halfo^ 
a FuU'fiote^ fuch as is that of La-mt^ 

T/thagoras and thofe who follow him, not taking the Ear 
alone to be a competent Judge in a cafe fb nice ; chofe to diftin- 
guiOithefe, not hy Intervals^ hwthy Proportions, And accord- 
ingly they accounted that of an OBave^ to be, when the degree 
of Gravity or Acutenefs of the one Sound to that of the other, is 
Double^ or as 2 to i ; that of a Fifth y when it is Sefqui-alter^ or 
as 3 to 2 ; that of a Fourth when Sefqui-tertiany or as 4 to 3 . Ac- 
counting That, the Sweetefl: proportion, which is exprefled in 
the Srmiieft Nuixibers ^ and therefore ( next to the Unijone ) that 
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of an OBavCy 2 to i ; then that of a Fifth^ 3 to 2 ; and then 
that of a Fourth^ 4 to 3. 

And thus, that of a Four ^A and Fifthy do together make an 
Eighth ; For | x | r=r | = | = 2. That is, four thirds of three 
halves^ is the fame as four halves^ that is Two, Or ( in other 
words to the fame fenie ) the proportion of 4 to 3, compounded 
with that of 3 to 2, is the fame with that of 4 to 2^ or 2 to r. 
And, confequently, the 'Difference of thofe Two, which is that 
of a Z(?;^<? or /^^-i\^/<f, is thatofp to8. For|)|(|; that is, 
three halves diwid^Ahy four thirds y \z nine eights \ or, if out of 
the proportion of 3 to 2, we take that of 4 to 3 ; the Refult is 
that of f) to 8, 

Now, according to this Computation, it is manifeft, That an 
OBave^is fbmewhat lefs than Six Full-notes. For ( as was firfl 
demonftrated by Euclide^ and fince by others ) the Proportion 
of p to 8, bemg fix times compounded, is fomewhat more than 

that of 2 to I. For lx|xgx|x|x| = ||Jf||, is more than 
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iliis being the Cafe ; they allowed ( indifputably ) to that of 
the "Dia-zeuBick Tone ( La miy ) the full proportion of p to 8 ; 
as a thing not to be altered ; being the Difference of 2)ia-pente 
and Dia-tefaron^ or the Fifth and Fourth. 

All the Difficulty, was. How the remaining /J^r/^ ( Mi fa 
Jol la ) fhoiild de divided into three parts, fo as to anfwer (pretty 
near ) the Arifloxenians Two Tones and an Half\ and might, al- 
together, make up the proportion of 4 to 3 ; which is that of a 
Fourth ot Dia-tejlaron. 

Many attempts were made to this purpofe : And , according 
to thofe, they gave Names to the different Genera or Kinds of 
Mufick, ( the 2)iatonicky Chromatic k^j and Enarmonich Kinds, ) 
with the feveral Species^ or leffer Diftin6l ions under thofe Ge- 
nerals. AH which to enumerate, would be too large, and not ne- 
ceflary to our bufinefs. 

The firfl was that ofu&^c////^ ( which did moft generally ob- 
tain for many ages : ) Which allows to Fa folj and to Sol la^ the 
full proportion of p to 8 ; And therefore to Fa folia (which 
we call xh.'^ greater Third^ that of 81 to 64. (For | x | = ||.) And, 
confequently, to that of Mi fa ( which is the Remainder to a 
Fourth^ that of 2:^(5 to 243 . For || ) |( m ; that is, if out of the 
proportion of 4 to 35we take that of 81 to ^4, the Refult is that 
of 25<5 to 24 J. To this they gave the name of Limma ( a%^ ) 
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that is, the Remcunder ( to wit, over and above *pvoo Toms. ) 
But^ in common difcourfe (when we do not pretend to fpealt 
nicely, nor intend to be fb underftood ) it is ufual to call it an 
Hemitone or Half-NQte ( as being very near it ) and, the other, 
two Whole- Notes, And this is what Ptolemy calls T)iatonum 
7)itonum^ ( of the 7)iatonkk kind with Two full Tones, ) 

Againft this, it is ob/eded ( as not the moft convenient Divi- 
fion, ) that the Numbers of 8i to (^4, are too great for that of 
a "Ditone or Greater Third : Which is not Harjh to the Ear ; 
but is rather 4yziy^(?/^r than that of a fingle Tone^ who's propor- 
tion is (> to 8. And in that of 2j(5 to 243^ the Numbers are ytt 
much greater. Whereas there are many proportions (as |, |j l^ |,) 
in foialler numbers than that of p to 8 ; of which, m this divi- 
fion, there is no notice taken. 

To rciSify this, there is another Divifion thought more con- 
venient; v^hich is Ptolemy^s !Dm£or/um Intenjum (of the T)ia- 
tomck ^indy more Intenfeoi Acute than, that other.. ) Which;, 
inftead of Two Full tones for Fcifol la ; affignes ( what we now 
call) a Greater and a Lefier Tone ; (which, by the more nice Mu- 
ficians of this and the lafi Age, feems to be more embraced ; ) 
Afligning to Fa Jol^ that of p to 8 ( which they call the Greater 
Tone :) and to Solky that of 10 to p, (which they call the Leffer 
Tone : ) And therefore to Fa la ( the 2)itone or Greater Third ) 
thatofj:to4. (For '|x|=^| = |. ) And confequently , to 
Mifa{ which is remaining of the Fourth) that of 16 to ly. For 
I) K t|- That is ; if out of that of 4 to 3, we take that off to 
4, there remains that of 16 to ly. 

Many other waies there are( with which I fhall npt trouble 
you at prefent ) of dividing the Fourth ot ^iatej/aron^ or the 
proportion of 4 to 3, into three parts, anfwerihg to what ( in a 
looier way of Expreffion) wecall an Half not eyZnd two IVhok- 
notes. But this or if x | x 'I'crr |^ is that which is now received as 
the mofl proper. To which therefore I fhall apply my difcourfe. 
Where ^f i^ (what we call)the Hemitone or Half note ^m Mifa\ f 
that of the Greater-Tone^m Fa fol\znd '| the Lejler-Tone^vci SolJa. 

Onely with this addition; That each ofthofe Tones, is (upon 
occafion ) by Flats and Sharps ( as we now fpeak ) divided into 
vwo Hemitones or Half notes : Which anf\vers to what by the 
Greeks was called Mutatio quoad y^(?^oj (the change of Mood ; ) 
and what is now done by removing ^/ to another Key. Namely 
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Thus, by the help of 7%/j and Shatps ( dividing each 
IVhok-mte^ be it the Greater or the Lefier, imo two Haifmtes^ 
or what we call fo, ) the whole OEiave is divided into Twelve 
Parts or Intervals (contained between Thirteen Pipes) which 
are commonly called Hemitones or Half-notes, Not, that each 
is precifely Half a Note^ but fomewhat near it, and fo called. 
And I fay, by Flats and Sharps \ For fometimethe one, fome- 
time the other, is uled. As, for inftance, a Flat in D, or a 
Sharp in C, do either of them denote a Midling Sound ( tho* 
not precifely in the Midft ) between C and D ; Sliarper than 
C, and Flatter th^n D 

Accordingly ; fuppofing Mi to ftand in V>fa b mt (which is 
accounted its Natural feat ) the Sounds of each Pipe are to bear 
thefe proportions to each other, viz, 

B C :ii^ D .* E F # G 4^^ a 41^ b 
mt fa ^ fol ^ la fa ^ Jol ^ la ^ fm 
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And fo in each Octave iucceffively following. And if ibc 
Pipes in each 06lave be fitted to founds m thefe proportions 
of Gravity & Acutenefs ; it wull be fuppofed ( according to 
this Hypothefis ) to be perfe6Uy proportioned. 

But, inflead of thefe iiicceilive proportions for each Hemi 
tone ; it is found neceffary ( if I do hot niiltake the practife ) 
fo to order the 13 Pipes (containing 12 Intervals which they 
call Hemitones ) as that their Sounds ( as to Gravity & Acute- 
nefs). be in Continual Proportion, (each to its x\t^t following, 
in one and the fame Proportion ; ) which, all together, fhail 
compleat that of an 06lave or Dia-pafon, as 2 to i. Whereby 
it comes to pais, that each Pipe doth not exprels its proper 
Sound, but very near it, yet fomewhat varying from it ^ 
Which they call Bearing. Which is fomewhat of Imperfe6Hon 
ill this Noble Inftrumcnt, the Top of alL 
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It may be asked, Why may not the Pipes be fo ordered, as 
to have their Sounds in juft Proportion, as well as thus Bear- 

? 

• 

i anfwer, It might very well be fo, if all Mufick were Com- 
pofed to the fame Xey^ or ( as the Greeks call it ) the (ame 
Mode, As, for inflance, ii] in all Compofltions, Mi were al- 
waies placed in B fah mL For then the Pipes might be or- 
dered in fuch proportions as I have now deGgned. 

But Muficai CompoGtions are made in great variety of 
Modes^ or with great diverGty in the Vitck Mi is not al- 
ways placed in B /i hmi\ but fometimes in E la mt ; fome- 
times in A la mi re^ Sec, And ( in fnmme ) there is none of 
thefe 12 or ig Pipes but may be made the Seat of Mi, And 
if they were exadlly fitted to any one of thefe cafes, thev 
would, be quite out of order tor all the reft. 

As, for inflance ; If Mi be removed from B/i b mi ( by 
a Flai in B ) toE k mi: Inftead of the Proportions but now 
defignedj they muft be thus ordered ; 



E F ^ G 
/^ ^ jhl ^ h '# mi fa ^ Jol ^ h fa 
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Where 'tis manifefl:, that the removal of mi doth quite difor« 
der the whole feries of Proportions, And the fame would 
again happen, if mi be removed from E to A ( by another 
Flat in E. ) And again if removed from A to D/ And io 
perpetually. 

But the Hemitones being made all Equal; they do indif 
ferently anfw^er all the poGtions of Mi ( though not exa6lly to 
any : ) Yet nearer to fome than to others. Whence it is, that 
the fame Tune founds better at one Key than at another. 

It is asked, Whether this may not be remedied ; by inter- 
poGng more Pipes ; and thereby dividing a Note, not only 
(as now) into Half-mtesj but' into farter-notes or Half 
quarter-notes^ &c. 

I anfwer; It may be thus remedied in part ; (that is^ the 
Imperfection might thus be fome what Lels, and the Sounds 
ioniewhat nearer to the jufl Proportions : ) but it can never 
be exaclly true^ ib long as tiieir Sounds ( be they never fo 
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many) be in continual proportion; that is, each to the next 
fubfequent in-the fame Proportion. 

For it hath been long fince Demonltrated, that there is 
no fuch thing as ^ juji Hemitone pra6licable in Miifickj (and 
the like for the divilion of a Tone into any number oi Equal 
parts ; three, four, or more. ) For, fuppofing the Proportion 
of a Tone or Full-note^ to be | ( or, as 9 to 8 ; ) that of the 
Half -note mufl: be as Vp to V8 ( as the Square-root of 9 to the 
Square-root of 8 ; that is, as 3 to -/S, or 3 to 2\/2,) which 
are Incommenfurahle quantities. And that of a farter-note^ 
as Vqq 9 to Vqq 8, (as the Biquadrate root of 9, to the Bi^ 
quadrate root of 8,) which is yet more Incormnenfurate. 
And the like for any other number of Equal parts. Which 
will therefore never fall-in with the Proportions of Number 
10 Number. 

So that this can never be perfectly adjulied for all Keys 
(without fomewhat of Bearing ) by multiplying of Pipes; un- 
lefs we would for every Key (or every different Seat o^ Mi) 
have a diiTcrent Set of Pipes, of which this or that is to be 
ufed, according as ( in the Compolition ) Mi is fuppofed to 
iland in this or that Seat. Which vafl number of Pipes (for 
every 06lave ) would vaflly increafe the Charge. And (when 
all is done ) make the whole impradlicable. 

Thele are my prefent thoughts, oftheQueftion propofed to 
me, and upon thefe grounds. 

You will pleafe to excufe me for the trouble I give you of fb 
long a Letter. 

I thought it neceflary, to give a little intimation of the Anci- 
ent Greek MuCck compared with what is now in pradlife ; 
which is more the fame than moft men are aware of : though 
the Language be very different. But I was not to be large in it, 
Thofe who defire to know more of it ; may fee my thoughts 
more at large, in that Appendix which I have added at the end 
of my Edition of Ptolemy's Harmonicks in Greek and Latin. 

The two Eminent Se6b amongfl them,the Artjioxenian and the 
Tythagoriany differ much at the fame rate as doth the Language 
of our ordinary practical Mulicians, and that of thofe who treat 
of it in a more Speculative way. 

Our Pra6lical Muficians talx of Notes and HaJf-noteSy jufl as 
the Arijloxenians did ; as if the Whole Notes ^ were all Equal .;; 
and the Half notes likev;i{e each the iuft Half of a Whole Note, 
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And thus it is n^ceflkry to fuppoie in the Pipes of an Organ; 
which have each their determinate Sound and not to be cor- 
reeled, in their little Inequalities, as the Voice may be by the 
guidance of the Ear. 

But T/^hgoras^md thofe who follow him found (by the Ear) 
that this Equality of Intervals would not exa(SIy anfwer the 
Mufical Appearances, in Concords and Difoords : juft as our 
Organifts and Organ-makers be now aware ; that their Pipes at 
equal Intervals do not give the juft defired Harmony, without 
fomewhat of Bearing^ that is, of fome little variation from 
the juft Sound. 

The Tythagoriansj to help this, changed the notion of Equal 
Intervals into that of ^^^ Proportions. And this is followed by 
Zarline^ Keppkr^ Cartes^ and others who treat of Speculative 
Mufick m this and the iaft Age. And though they fpeak of 
Notes and Half notes (ma moregrofs way ) much as others do, 
yet declare themfelves to be underftood more nicely. 

And though our prefent Gam-ut take no notice of this little 
diverfity; yet, in Vocal Mufick, the Ear directs the Voice to 
a more juft proportion. And, in String Mufick, it may in like 
manner be helped by ftraining and flackening the Strings, or 
moving the Frets. Butj in Wind Mufick^ the Pipes are not 
capable of fuch correction ; and therefore we muft be content 
with fome little irregularity therein ; that fo they may tolerably 
anfwer ( though not exaftiy ) the different Compofitions ac- 
cording to the different placing of Mi in the Gam-ut. 

Now the Defign of Mr. Harris ftems to be this; either ( by 
multiplying intermediate Pipes ) to bring the Organ to a juft 
Perfeciion : Or elfe ( if that cannot be done ) to reft content 
with the little Imperfe£lion that is ; which though, by more 
Pipes, it may be Ibmewhat abated, yet cannot be perfedly re- 
medied. And in this I think we muft acquiefce, 

I am 

Tours to fervB you 



Oxford Jum 
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John Wali^is. 



